Abstract. Samarium-neodymium isotopic data on whole rocks and minerals ofthe Sudbury Complex in Canada gave an igneous crystallization age of1840 + 21 x 106 years. The initial epsilon neodymium values for 15 whole rocks are similar to those for average upper continental crust, falling on the crustal trend of neodymium isotopic evolution as defined by shales. The rare earth element concentration patterns of Sudbury rocks are also similar to upper crustal averages. These data suggest that the Sudbury Complex formedfrom melts generated in the upper crust and are consistent with a meteoritic impact.
The Sudbury geological structure in Ontario, Canada, may be the most profitable igneous rock body on this planet. The complex is the largest single supplier of nickel, although the original interest in the Sudbury ore was in copper, which is found in equal abundance with nickel. In addition to nickel and copper, the Sudbury rocks have produced significant amounts of cobalt, platinum, palladium, iridium, osmium, rhodium, and ruthenium. The proposal that the Sudbury structure is an astrobleme, produced by the impact of a large meteorite (1) , is still controversial (2) . The impact could have caused fracturing in the crust and generated magma in the deep crust which then filled the impact-crater producing the rocks of the igneous complex. We de- (3) .
We collected samples principally along two traverses (Fig. 1) It has been suggested (8-10) that the melt that produced the rocks of the Sudbury Complex was subjected to contamination by the crustal rocks into which the melt was intruded. The mafic units of the complex contain far more silica than normal mafic rocks (7). The REE abundances throughout the complex are higher and more fractionated than those of other layered mafic igneous complexes (4) . Furthermore, the initial 87Sr/8*Sr ratios of the sublayer rocks are much higher than expected of typical mantle-derived melts (8-9). The oxygen-isotope 25 The Sm-Nd model age (11) (12) is the time in the past when major REE fractionation takes place in a rock during derivation from its ultimate parent, the undifferentiated mantle. The model age (4, 14) .
We compared (Fig. 3) als in NASC (14) . Although the two composites in Fig. 3 have pronounced negative europium anomaly, the Sudbury rocks show either a small negative anomaly (5) or no anomaly at all (14) .
There is a suggestion that the REE patterns of Archean continental sediments, which are perhaps better representatives of the average Superior Province crustal compositiop near Sudbury, lack pronounced negative europium anomalies (18) , and, as a group, may have slightly lower REE contents than post-Archean composites (19) . Figure 3 shows the close correspondence between the average REE contents of the Sudbury Complex and those of the upper continental crust.
The comparison between the compositions of the Sudbury Complex and the average upper continental crust can be further extended using the Sm-Nd isotope analysis of Australian shales. Allegre and Rousseau (21) determined the Nd-isotopic composition in a series of Australian shales ranging from 0.2 to 3.3 billion years in geologic age. The initial 143Nd/W44Nd ratios of these shales decrease through geologic time, displaying a regular curve in ENd as a function of time (Fig. 4) , analogous to the "crustal trend" defined by granitic rocks (22) . For comparison with this crustal trend, we also show the depleted mantle trend (23) (24) . The mantle trend (Fig. 4) (4, 5) . Extreme care and attention to detail were practiced throughout the study (6) .
In the Mississippi River, suspended particles play a primary role in lead transport because they typically carry more than 95 percent of the total river lead load. An exception to this trend occurs during the fall when levels of suspended matter often decrease from more than 200 mg/liter to less than 20 mg/liter, and then 80 percent or less of the total lead is particle-bound.
Lead concentrations for all suspended-matter samples (n = 29) collected at Head of Passes (Fig. 1) (7) . This trend of spatial and seasonal uniformity in particulate lead concentrations is comparable to our previously reported Mississippi River data (4) and is primarily due to the
